The artificial dam is a key part of the groundwater reservoir of the coal mine, but the engineering geological conditions of the artificial dam are very complicated, and the artificial dam is easy to be unstable, leading to engineering accidents. Therefore, the classification of artificial dam stability is of great significance to the design and maintenance of the dam. Based on the principles of clarity, importance and independence, combined with the actual situation of the mining area, 10 stability classification indexes were determined. The basic principle of artificial neural network is expounded. BP neural network is improved by additional momentum method. The stability identification model of artificial neural network is established by using MATLAB software. 30 artificial dams are selected as samples to study and train the model. The model was applied to five artificial dams for inspection, and the recognition accuracy of the results was 100%. It can be seen that the model has a high degree of type recognition, and the nonlinear mapping effect is very good, which is suitable for classifying the stability of the groundwater reservoir artificial dam.
Introduction
The artificial dam is an important part of the groundwater reservoir of the coal mine and is the weak link of the reservoir dam [1] [2] [3] . Its stability is crucial to the safety of the reservoir. Field investigations found that the geological conditions of the artificial dam are complex, the factors affecting the stability of the artificial dam are numerous, and there is a nonlinear relationship between the factors and the stability. It is difficult to conduct qualitative and quantitative analysis by traditional methods, and it is impossible to accurately judge. The type of stability seriously affects the safety of coal mine groundwater reservoirs, and it is urgent to carry out accurate and stable classification research, which provides an important reference for the design and maintenance of dams.
In this paper, the classification index is determined, and the artificial dam stability identification model is established by using neural network. The model is applied to classify the stability of artificial dam in coal mine groundwater reservoir.
Artificial Dam Stability Classification Index
Classification index is the basis and premise of stability classification research. The classification index is selected from many factors affecting the stability of artificial dam of groundwater reservoir. The influencing factors are divided into natural factors and technical factors, as shown in Table 1 [4] [5] [6] . There is a non-linear relationship among some factors, and the influence degree of each factor is different. Therefore, it is very important to select key factors as classification index to improve the accuracy of stability classification. The principles for selecting classification indexes are as follows [7] :
(1) Importance: Classification index must be an important factor affecting the stability of dam.
(2) Independence: Each index can reflect a certain attribute relatively independently.
(3) Definiteness: The meaning of classification indexes is clear and easy to understand. (4) Accessibility: Classification indexes can be measured and expressed quantitatively. According to the above classification index selection principle and taking into account the actual situation of the mining area, this paper identified 10 stability factors as classification index. The classification indexes include: dam width, dam height, dam thickness, embedding depth, dam material strength, roof strength, coal seam strength, floor strength, buried depth and water pressure.
Establishment of Stability Identification Model for Artificial Dam
Basic Principles of Artificial Neural Networks. Artificial neural network is abbreviated as neural network. It consists of a large number of parallel distributed neurons and interconnected to form a complex signal system. It has intelligent behaviors such as learning, decision-making and classification. Neural network can store and process information in distributed and parallel collaboration. It has great advantages in automatic control, pattern classification, recognition and prediction.
As shown in Figure 1 
Model Design.
In this paper, the improved BP neural network is used to establish the artificial dam stability identification model, which is used to study the classification of artificial dam stability. The model design is realized by three-layer structure, namely input layer, hidden layer and output layer.
The input layer is a stability classification index; the hidden layer extracts and stores the nonlinear mapping relationship in the sample data, and the output layer is the artificial dam stability type, as shown in Figure 3 . According to the 10 classification indexes determined in this paper, the input layer nodes are designed as 10. According to the literature and practical experience, combined with the situation of mining area, the stability types of artificial dam are divided into three types: I stability, II basic stability and III instability. The number of output layer nodes is 3.
The number of hidden layer nodes is obtained by formula (4).
Where a is the number of hidden layer nodes, b is the number of input layer nodes.
Sample Design.
The sample is the basis and learning object of the stability recognition model and is an important part. Each sample consists of input information and output information. The input information represents 10 stability classification indexes, and the output information represents the stability type. The expected output information consists of three components, corresponding to three types of stability, and the representation is a combination of numbers 0 and 1, as shown in Table 2 . The input information of the sample is composed of 10 input components, which correspond to 10 classification indexes respectively, and the representation manner is the value of the standardized processing of each classification index. Standardization processes include dimensionless and data compression. The dimensionless is calculated by the formula (5) , the data compression is calculated by the formula (6) , and the normalized data is between (0, 1).
Where z 1 is dimensionless data, z is the original data, m is the original data mean, c is the original data standard deviation.
Where z 2 is standardized data, z 1a is the maximum value of the data, z 1i is the minimum value of the data.
Through in-depth investigation of the mining area, data of 35 artificial dams were collected and collected for designing training samples and test samples. The training sample includes data of 30 artificial dams, which are used to train the model to continuously grasp the internal laws of the sample and improve the classification accuracy. The test sample consists of data from five artificial dams used to apply the test model to verify the applicability and accuracy of the model in stability classification.
Model Implementation and Training. The neural network stability recognition model is implemented by using MATLAB software programming, and learning samples are used for learning and training. In order to prevent the calculation from falling into local minimum, the additional momentum method is used to improve the BP network, that is, the influence of the last weight (or threshold) change is transmitted by the momentum factor, and the adjustment of the weight (or threshold) is made to the average direction of the bottom of the error surface, to make the network jump out of the local minimum of the error surface, improving the convergence. After the loop calculation, the mean square error MSE of the classification model is less than 0.01, and the training learning is completed, so that the classification model obtains the high-precision classification and recognition ability.
Model Application
The stability identification model is applied to practice to classify and identify the stability of several artificial dams. According to the input information of the test sample, the stability identification model is used to identify the type of dam, and the actual type of dam stability is compared. The results show that the recognition accuracy of the model is 100%, which shows that the classification model has good non-linear fitting effect and grasps the complex mapping law between the classification index and the stability type of artificial dam, which has good applicability and accuracy.
Conclusions
(1) According to the principles of clarity, importance and independence, and combined with the actual situation of the mining area, 10 classification indexes of the stability of artificial dam are determined.
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(2) The BP neural network is improved by the additional momentum method, and on this basis, the stability identification model of artificial dam is established by using MATLAB software; 30 artificial dams are selected as training samples to train the model, so that the non-linear mapping relationship between index and stability type can be mastered through continuous learning.
(3) The application results show that the recognition accuracy of the model is 100%. It can be seen that the classification model has good non-linear mapping effect, and the model has high type recognition degree, which is suitable for the stability classification of artificial dam.
